Plant Nutrient Deficiencies

- Healthy

Green leaves, nice shiny
sheen,

> Nitrogen

Older leaves on the plants
start to turn yellow

Phosphorus

Older leaves begin to turn
yellow and will often start to
fall off. There may be small
dead areas on leaves.

- Potassium

Turns yellow and small brown
spots start forming on older
leaves. Young leaves start

to have yellowing on their
edges.

Pale in color, though older
leaves are less affected.
The leaves can become
almost transparent if the
deficiency is bad enough.

Magnesium

Leaves turn pale, though it
happens with both old and
new leaves. The veins of the
leaves, though, will remain
green



ON TERMIMAL BUDS : -Ca & B
ON YOUNG LEAVES : - Cu, 5, Fe & Mn
ON OLD LEAVES ;- N, F, K, Mg, Zn & Mo
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Healthy: Leaves shine with a rich dark
green color when adequately fed.
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Potash: deficiency appears as a firing or
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B Nitrogen: hunger sign is yellowing that starts at
the tip and moves along middle of leaf.

- Magnesium: deficiency causes whitish strips
along the veins and often a purplish color on the
undersides of the lower leaves.
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Guide to Nutrient
Deficiency Symptoms

Disease: heminthospoium blight, starts in small
spots, gradually spreads across leaf.

Chemicals: may sometimes burn tips, edges of leaves
and at other contacts. Tissue dies, becomes whitecap.
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Calcium: New leaves misshapen or Iron : Young leaves are yellow/white,

stunted. Existing leaves remain green. . withgreenveins. Mature leaves are normal.
| I
I\ Potassium: Yellowing at tips
Nitrogen : Upper leaves light and edges, especially in young
green. Lowerleaves __ ~ SN . leaves. Dead or yellow patches
yellow. Bottom ( older A% or spots develop onleaves.

leaves)yellow and shrivelled.
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Manganese : Yellow spots
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Carbon Dioxide : White and/or elongated holes
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deposit. Stunted growth. k“

Flants die back.

Magnesium :

Phosphate : Lower leaves
Leaves darker than turnyellow
normal. Loss of leaves. from inwards.
Veins remain green.

Signs Of Nutrient Deficiency



Nutrient deficiencies in beans
The following is a brief description of the symptoms of some of the most common nutrient deficiencies in beans.

Nitrogen. Lower leaves are chlorotic or pale green. Within the plant, any available nitrogen (N) from the soil or from
nitrogen fixation within nodules on the roots goes to the new growth first. Soybeans prefer to take up N from the soil
solution as much as possible, since this requires less energy than the nitrogen fixation process. Both sources of N are
important for soybeans since they are a big user of N.

Iron. Iron chlorosis, occurs in calcareous soils with high soil pH. The classic symptom is chlorosis (yellowing) between
the veins of young leaves. Iron is not mobile within the plant. A side effect of iron deficiency can be N deficiency, since
iron is necessary for nodule formation and function. If iron is deficient, N fixation rates may be reduced. Iron deficiency
occurs on calcareous soils because at high levels of calcium, iron molecules become tightly bound to the soil particle
and unavailable for plant uptake. In addition to high pH, plant stress can favor the development of iron chlorosis, and
therefore the severity can vary significantly from year to year in the same field.

General considerations

Mobile Nutrients: These nutrients can be transfer from older tissues to youngest tissues within the plant. Symptoms
are noticeable first on lower, oldest leaves.

Nitrogen
Phosphorus
Potassium
Magnesium

Immobile Nutrients: These nutrients are not easily transfer within the plant. Therefore, symptoms occur first on
upper, youngest leaves.

Boron
Calcium
Copper

Iron
Manganese
Molybdenum
Sulfur

Zinc

Possible causes of nutrient deficiencies:

Low soil levels of the nutrient.

Poor inoculation (in the case of nitrogen deficiency).
Unusually low or high soil pH levels.

Roots are unable to access sufficient amounts of the nutrients. This can be due to poor growing conditions, excessively
wet or dry soils, cold weather, or soil compaction.

Root injury due to mechanical, insect, disease, or herbicide injury.

Genetics of the plant.



Figure 1A. Iron chlorosis in soybeans. The upper leaves become chlorotic. Photo by Dorivar Ruiz Diaz, K-State Research
and Extension.




Figure 1B. Closeup of iron chlorosis in soybeans. Photo by Dorivar Ruiz Diaz, K-State Research and Extension.

Magnesium. Lower leaves will be pale green, with yellow mottling between the veins. At later stages, leaves may
appear to be speckled bronze. This deficiency may occur on very sandy soils.

Manganese. Stunted plants with interveinal chlorosis. Can be a problem in soils with high pH (>7), or on soils that are
sandy or with a high organic matter content. Manganese activates enzymes which are important in photosynthesis, as
well as nitrogen metabolism and synthesis. Symptoms are hard to distinguish from iron chlorosis.

Figure 2. Manganese deficiency symptoms are similar to symptoms of iron chlorosis in soybeans. Photo by Dave
Mengel, K-State Research and Extension.

Molybdenum. Plants turn a light green color due to lack of nitrogen fixation. This deficiency is not common, but can
occur on acidic, highly weathered soils.




Figure 3. Molybdenum deficiency in soybeans. Symptoms are similar to nitrogen deficiency. Photo by Dave Mengel,
K-State Research and Extension.

Phosphorus. Phosphorus deficiency may cause stunted growth, dark green coloration of the leaves, necrotic spots on
the leaves, a purple color to the leaves, and leaf cupping. These symptoms occur first on older leaves. Phosphorus
deficiency can also delay blooming and maturity. This deficiency may be noticeable when soils are cool and wet, due to
decrease in phosphorus uptake.

Potassium. Soybean typically requires large amounts of potassium. Like phosphorus deficiency, potassium deficiency
occurs first on older leaves. Symptoms are chlorosis at the leaf margins and between the veins. In severe cases, all but
the very youngest leaves may show symptoms.

Figure 4. Potassium deficiency: chlorosis of the lower leaves. Photo by Dave Mengel, K-State Research and Extension.

Sulfur. Stunted plants, pale green color, similar to nitrogen deficiency except chlorosis may be more apparent on upper
leaves. Plant-available sulfur is released from organic matter. Deficiency is most likely during cool wet conditions or on
sandy soils with low organic matter content.
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The Causes &
Cures of Yellow

Plants
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Brandon Lobo

From his early days, Brandon helped his grandmother in her garden. He was always passionate about tomatoes.

There are plenty of reasons for the tomato leaves to turn yellow. Sometimes, it is natural and not a cause of worry, but
all the other times, you need to pay attention. Yellowing leaves on tomato plants could indicate something as simple as
too much water or something serious, for instance, a pest attack which could turn ugly.

Some of the factors that can turn your tomato leaves yellow include:

1. Under or over-watering.
2. Nutrient deficiencies.
3. Pests or possible diseases transmitted through these pests.

Some of these are easy to fix while the rest could be a tad bit tricky to diagnose and treat. In some extreme cases,
there is no saving the plant and you're going to have to get rid of it to prevent the problem from spreading across your
garden.

If it's your first time growing tomatoes or if you've had problems in the past and issues such as the yellowing of the
leaves are not a rare occurrence, | would highly recommend that you read my article on growing tomatoes from seed.
This guide also works for you if you buy saplings as it covers the different stages of growth.



https://dengarden.com/gardening/Yellow-leaves-on-tomato-plants-Get-rid-of-yellow-tomato-leaves
https://dengarden.com/gardening/Yellow-leaves-on-tomato-plants-Get-rid-of-yellow-tomato-leaves
https://dengarden.com/gardening/planting-tomato-seeds

Through this article, we're going to be diagnosing the cause of one symptom, but the guide above would help you sort
out your plants so that you would not be in the same situation with yet another problem further down the
road, blossom end rot during fruiting season, for instance.

Why Do Tomato Leaves Turn Yellow?

Excess or deficient water

Compacted soil

Virus, fungus, or bacteria

Pests

Nutrient deficiencies

Lack of sun

A normal stage of the growth cycle.

Learn how to gauge how much water
your plant needs (see below).

Work to aerate the soil.

Read on for a complete list of
solutions.

Below, you'll find the signs of and
solutions for an infestation.

It could be an imbalance of nitrogen,
minerals, alkalinity, etc.... see below
for diagnoses and solutions.

If you can move the plant to get more
sun, then do; if most of the plant is
unaffected, don't worry about it.

Don't worry about it!
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https://dengarden.com/gardening/Blossom-End-Rot-Tomatoes-Turning-Black-on-the-Bottom

Looking at this picture my first guess would be that this plant is suffering from a Magnesium deficiency. | Source

What Makes Tomato Plant Leaves Turn Yellow?

1. Over Watering and Fusarium Root Rot

Tomato plants need perfect soil moisture levels. The soil shouldn’t be too wet nor too dry and it is important that the soil is
dried out, but not too much before you water again. Determine how much water is needed by taking your weather conditions,
the soil type, and the level of mulch you use into account. In some places, you'll need to water multiple times a day, but in
others, watering just a few times a week is fine.

Read my guide on watering tomatoes for best techniques and precise quantities (for most gardens) needed for tomato plants
which is applicable to most vegetables too.

Root Rot is one of the possible outcomes if you over-water potted tomato plants or if your garden has soil that does not drain
well. When the roots of the plant are flooded for extended durations they cannot breathe anymore. This lack of oxygen
causes the plant tissue to die and eventually decay. The decayed sections of the root spread and in time results in the death
of the plant. In addition to this, there is also the root rot fungus that can be dormant in the soil but is activated by just one
instance of overwatering.

Is Your Plant Suffering from Root Rot?

Root rot is one of the problems that are usually observed too late and the plant in most cases cannot be saved. You can be
sure that root rot is your culprit if you notice the following:

e The bottom leaves of the tomato plant have turned yellow indicating fusarium root rot.

e The stem just above the ground is brown, but not a mature brown (like wood) that may even go higher up the plant,
instead it is a brown that is not firm and is very often mushy.

e If you notice a browning of the stem, you may want to slowly dig around the stem to see an inch or two below the soil.
Do this carefully as you do not want to damage the plant (yet). Are you noticing this section is all wet and wrinkled like
stale vegetables in the fridge? If yes, that's a clear sign of root rot.

Dealing with Root Rot
Unfortunately, your plant cannot be saved and it's going to die, eventually, unless you spotted the problem very early.

The culprit is the root rot fungus if you
know for sure that your plant has never
been consecutively over watered and
that there was never heavy rainfall that
resulted in stranded water around the
plant.

The fungus is usually dormant and can
live in the soil for a few years. As
described earlier, it can be activated by
just a single session of overwatering. On
the contrary, natural root rot will not
happen if your tomato plants are flooded
just once for a few hours.

In cases where you are not sure of the
cause or if you know for a fact that it was
caused by the fungus, you're going to
have to throw away the plant. Do not put
it in a compost pile. Also, throw away all
the soil from the container or dig up a
decent amount of soil from your garden (where the plant stood) and throw it away. It would be wise to not use that part of
your garden for a year or two or look into local root rot resistant varieties. Also, clean up the tools you've used to dig up the
plant, as the fungus can spread through your tools to the other parts of your garden.
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Saving a Plant from Root Rot

If you're growing your tomatoes in containers and if you happened to come here after noticing the yellowing of the bottom

B

2. Non-Aerated Soil

leaves, but none of the other problems described in this article
seem to be the issue, you could have potentially caught root rot
at the early stages where the roots have been damaged and are
incapable of delivering the demanded amount of nutrients, thus
causing the yellowing of the leaves. | suggest that you continue
reading on and go through the entire article before you pull up
your plant to investigate

Also, for it to be root rot, you would have to have over-watered
your plants at least once or you would have to be using soil that
was not sterile, to begin with. If these are not conditions you
could check off a list, the problem is something else entirely and
it is very possible that | have not covered the issue, but it isn't
root rot.

Once root rot is confirmed it's best to dig up the plant along with
some soil so that the roots are intact and then wash the roots
under gentle cold running water to get rid of all the soil. You may
notice some of the decayed sections of the root fall off.

After carefully washing, use a shear to chop off any mushy black
sections of the roots before washing again. Next place the roots
in a gentle fungicide to kill the fungus causing the problem. It's
best not to place the plant back into the same soil. Throw away
the soil and wash the pot with bleach before adding new soil
along with some compost/fertilizer.

| would also suggest that you chop off some leaves and branches
to allow the plant to focus on growing roots rather than sending
all the nutrients collected by the reduced root coverage up to the
foliage.

Non-Aerated soil or compact soil could be an issue. The first time | planted tomato plants, | placed tomato seeds in my
garden and covered them up with a little soil. | did not loosen the soil underneath and had assumed it would be good enough
considering that weeds and other plants grew pretty well. However, by the time the plants were a foot tall, the leaves began to
turn yellow. After doing some initial research, way before | began writing this or any of my other tomato guides | learned that

compacted soil could be the issue.

Everything clicked, that was definitely a thing in my garden and compact soil is not the best medium for root propagation thus
limiting the amount of nutrients the plants could reach which resulted in the supply being less than the demand and hence the

yellow leaves which were a sign of nutrient deficiency.

So, if you've got compact soil, dig it up a bit being careful not to damage the roots close to the base of the plant. You may see

a recovery just by doing this and nothing more.

3. Septoria Leaf Spot

Caused by the fungus Septoria lycopersici, it attacks the foliage with a vengeance. It is a very common problem and tends to
portray itself in areas that have extended wet periods or generally humid weather. The only good thing here is the fact that it's

easy to distinguish this occurrence of yellowing leaves.

It's a fungus that is not soil based. It can survive winters by just being on weeds or other members of the nightshade family,
such as peppers. If you've had an outbreak, there's a good possibility that some of your gardening equipment would be
carrying the spores of the fungi, too. High humidity and warm temperatures bring them out of dormancy.
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Septoria leaf rot looks like gray or brown spots surrounded by areas of yellow. | Source

Detecting Septoria Leaf Spot

e They are circular spots, anywhere between a 16th to a quarter of an inch in diameter.

e The margins of the circular spots are dark brown, with lighter brown centers that may seem to be grey due to the color
contrast.

e Spots even though individually distinguishable may be joined by yellowish regions.

e They typically spread upwards with the lower leaves being the first to be infected.

e |n extreme cases, the leaves can even wither and die after the number of spots on a certain leaf increases.
Dealing with Septoria Leaf Spot

There are many ways to deal with Septoria leaf spots if the spots and yellowing of the leaves is detected early. These aren't
options, but a list of things you need to do:

1. Getrid of any diseased leaves and throw it away with your kitchen waste or better yet, burn the leaves that are infected
and while at it, pick some of the leaves immediately above the damaged leaves, just in case some of the spores have
already made their way up.

2. Mulch helps prevent a splash of soil when you water or from raindrops. Very often the fungus resides on the surface and
only gets to the plant through droplets that splash around. There are plenty of other benefits to mulching, as well.
There's no excuse not to have some.

Water on the ground and not from the top to be on the safer side, even if you've got muich.
The nightshade family are perfect hosts, so you'd want to get rid of any nightshade weeds in your garden.

Do not let your plants leaves touch the ground, try stakes or cages. It also helps if you spread your tomato plants so that
such infections do not spread easily.

The image above is of an extreme case of Septoria leaf spot, take a look at this image if you want to see what a milder attack
may look like.

4. Fusarium Wilt

This is a problem found across the globe and is caused by the soil borne pathogen Fusarium oxysporum. The fungus infects
the plant through the root system and hampers the ability of the plant to absorb water resulting in the plant wilting, but only
rarely dying.

Unlike many of the other issues that lead to yellow tomato leaves, this is one of the few where if left untreated the plant does
not necessarily die and therefore gardeners keep trying to revive the plant without knowing the actual cause of the problem. It
is therefore important that you are able to identify Fusarium Wilt when you see it.

Identifying Fusarium Wilt

e It begins with the lower leaves turning yellow and dropping with the problem climbing up the plant as the days go by.
e The plant will continue to seem wilted even though there is sufficient water in the soil.
e After prolonged periods, some leaves will begin to fall off.
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Fusarium Wilt causes leaves to wilt, turn yellow and drop. | Source
Preventing Fusarium Wilt

Maintain soil at a pH of around 6.5, this ideal pH for tomato plants helps limit the fungus from setting root and
taking over. If this is a problem that you've been seeing happen over and over again, you should look into
varieties that are more resistant to this fungus. To the best of my knowledge, there are none that are
completely immune.

The fungus can only enter a plant through damaged roots, therefore it is important that you prevent even
small amount of root rot (first point in this list) and also be careful when digging up soil around the plant.

If you've got a plant that has already been attacked by this fungus, it's a futile attempt trying to save it. You'd
just be putting all your time and effort into trying to revive it when in reality it won't really recover. The best
thing to do is uproot the plant and burn it or dump it along with your waste, but not into a compost pit.

Early blight, a fungus called Alternaria solani, appears on the lowest, oldest leaves first. It looks like little
brown spots with concentric rings that form a “bull’'s eye." Eventually, the leaf turns yellow, withers, and dies.
Treat as you would Septoria leaf spot.

Bacterial wilt, aka Ralstonia solanacearum, is a soil-borne bacterium common in moist, humid, sandy soils. It
moves quickly up from the roots to the stem. Remove and burn the affected plant so the bacteria doesn't
spread.

Verticillium wilt from Verticilliurn alboatrum, a soil-borne fungus that lives in many cool Northeast gardens. It
starts as yellow patches on the low leaves and progresses to brown spots and curled, dead leaves. The best
way to make sure that the plant is affected by Verticillium wilt is to chop off the branch that shows these
symptoms and look for dark coloured rings. Unfortunately, the plant can't be saved, but the soil can be
treated to prevent problems in the future.
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This is probably the first stage of Verticillium wilt. The soil is infected with a fungus. The plant can't be saved and the soil should be
treated. | Source

Pests. Pests can be controlled using predators or other natural methods. Pests are not always obvious—you may need
to look closely at the stem or turn over the leaves and search to find them. I've seen white insects (mealybugs) and
aphids. Soapy spray gets rid of mealybugs and ladybugs feast on aphids. You may want to search for natural ways to
get rid of mealybugs if you're going the organic route.

Nutrient Deficiencies. Macro and micro-nutrient deficiencies are a leading cause of yellow leaves in all plants, not just
tomatoes. It does not necessarily mean that your soil is lacking—there are instances where the plant is simply incapable
of absorbing nutrients. See below for more information.

Yellow Tomato Leaves Sometimes Indicate Nutrition Deficiency

Absorption Difficulty (or Under-Watering): Tomato plants can absorb nutrients only through their roots. If this is
prevented for any reason, then they are going to lack key nutrients. Water is the medium through which they absorb
nutrients from the soil. Therefore, you need to ensure they get sufficient water, but not too much (see the point about
excess moisture above).

Imbalanced Alkalinity: Is your soil pH acidic or alkaline? Tomato plants need the right pH range for successful
absorption of nutrients. You'll need to add a little fertilizer, but don’t over-fertilize, which leads to high pH. | would
recommend you read my guide on fertilizing tomatoes to know how to do it right based on the stage of growth.
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e Lack of Nitrogen: When there's a deficiency of nitrogen, the older leaves at the bottom usually turn yellow whereas the
upper, new leaves remain bright green as though there’s no problem at all. However, you'll notice that the overall growth
rate drops and your tomato plants will be shunted. You could add urea or ammonium to the soil or any other form of
manure.

These yellow streaks on a tomato indicate low nitrogen in the soil.

e Deficiency of Potassium: Here, the leaf as a whole
doesn’t turn yellow, but the area between veins turns
yellowish and the leaves may wilt. You could add potash
to your soil.

e Calcium Deficiency: The growing tips of the plant may
turn yellow and die within a few days. This is known as
blossom end rot. Adding any compound containing
calcium will work wonders.

e Lack of Magnesium: This will result in stunted growth
and the outer edges of the leaves may become pale and
yellow. Here the leaves seem to have a golden border.
Another way this deficiency is exhibited is via small yellow spots that emerge on the green portions of the leaves
(around the veins), these sections grow and merge leaving green veins with the rest of the leaf yellow. Eventually, the
entire leaf would go yellow and wilt. Epsom salts are a good source of magnesium.

A sample of a leaf affected by a deficit in Magnesium. The veins are still green
while the rest of the leaf turns yellow. | Source

e Sulphur Deficiency: Do the new leaves look yellow but the older
foliage remains fresh and green? Does the plant suffers from stunted
growth? Add sulphur.

e Zinc Deficiency: Lack of zinc leads to the area between veins
turning yellow, especially in the new leaves. This often leads to a bunch
of small leaves at the top (a rosette).

All of these issues can easily be prevented if you amend the soil.

Yellow Leaves on Tomato Plants — Not
Always a Cause of Worry

If you observe any plant, eventually you'll see the older leaves wilt and
die. Similarly, your tomato plant will also have yellow leaves at the
bottom. This is a normal stage of the growth cycle. Also it could indicate
a lack of sunshine due to shading by the higher leaves. As long as the
plant continues to grow healthily and produce fruits, you need not worry.

16



Diagnosing Tomato Leaf Problems

Why are there brown, gray, and yellow spots on my tomato plant's leaves?

This could indicate Septoria leaf spot, a soil-borne fungus that affects the leaves but not the fruit. It's a common issue with
tomatoes, especially in wet, humid areas. It usually starts at the bottom of the plant with the oldest leaves and moves up. You
might see darker spots surrounded by pale yellow areas that may eventually turn completely yellow or brown and die. If you
look further up this article you will see a picture which you can use to help identify the problem you are facing.

What if the whole tomato leaf turns pale yellow?

Are older leaves turning yellow? This may not necessarily be a problem. You could check out the list of points already
covered earlier. But, if the new leaf fonds open up to be yellowish, it's most likely a nutrient deficiency. Fungal attacks usually
affect the entire plant at a time or go from the bottom to the top.

Why are the leaves on my tomato plants turning brown?

Tomato plant leaves do not begin by turning brown unless it's a fungal attack such as Septoria leaf spot or other fungal
infections. So, if you notice your leaves turning brown before they go yellow you should look for a solution as soon as
possible. The helpful points above are definitely going to help you out.

Why are the leaves dying?

The death of leaves on a plant is quite natural and not a reason to worry. The lower leaves that no longer receive sun light
usually wilt and die as they are useless to the plant since they are just consumers and not producers. As long as you see
some healthy foliage at the top of the plant you don't have to think twice about it.
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